Accumulated evidence has indicated that the physiological effect of 2,4-dichlorophenoxyacetic acid (2,4-D) in plants may function through its effect on processes of respiration (1, 2, 3, 4, 5) as well as on photosynthesis (6) . Since the precise mechanism by which plant cells respond to 2,4-D has yet to be elucidated, and the participation of phosphorus in biological oxidation-reduction reactions had been found in both higher animals and microorganisms, an investigation was initiated to study the comparative effects of 2,4-D and other plant growth regulators on phosphorus metabolism in order to clarify, in part, the herbicidal effect of 2,4-D.
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The immediate objectives of the work reported here are as follows: the comparative effects of 2,4-D and other plant growth regulators on (1) the phosphorus uptake, (2) CHROMATOGRAPHIC SEPARATION: One-dimensional chromatograms of the supernatant fluids were prepared in the usual way. The supernatant liquid was added dropwise with a glass dropper in a small spot to paper strips, about 6 cm from one end of the strip, until the desired amount had been applied. Whatman #1 paper strips (1" x 22") were used. The strips were developed with a mixture of isopropyl ether and 90 % formic acid in a volume proportion of 9: 6, respectively (8) . After development the chromatographic strips were thoroughly dried in air and cut into 1-cm sections, starting from the spot and consecutively numbered. Each section was placed in a stainless steel, cupped planchet and the radioactivity was measured. The relative radioactivity of the spots was then computed as described previously (9) .
In other strips, after enough radioactivity from the supernatant liquids had been applied on the strips, known amounts of phosphoglyceric acid, glucose-l-phosphate and hexosediphosphate (about 50 /lg each) were also applied to the spot. After development, the chromatograms were sprayed with a perchlorate-molybdate reagent. The technique of Hanes and Isherwood (10) was followed in producing the blue color of the P chromatograms. After recording the positions of P spots, the strips were again cut into 1-cm sections and the radioactivity of each section was measured in the same manner. The locations of blue P spots and the radioactive spots were compared. Several radioactive spots were identified by this process as inorganic phosphate, phosphoglyceric acid, glucose-i-phosphate and hexosediphosphate. DETERMINATION I . In all cases, the P32 activities of leaves from 2,4-D treated plants were much less when compared to the leaves from the control plants, while the activities in either the stem or root from these two groups of plants showed no significant differences. When 2,4-D treatments were increased from 10 ug to 100 ug per plant, the accumulation of p32 activity in the leaf from different treatments decreased accordingly. This observation indicated that 2,4-D treatment affected the upward movement and the supply of P to the leaves. Consequently, the insufficient supply of P in the leaf may directly or indirectly affect both the important photosynthetic and respiratory processes of the plant.
THE EFFECT OF 2,4-D AND OTHER PLAN-T GROWTH REGULATORS ON THE DISTRIBUTION OF P32 IN BEAN
PLANTS: As shown in figures 1 to 4, the distribution of p32 in growth regulator treated plants differed from that found in the control plants. The radioautograph of the IBA treated plants was quiite similar to that of the IAA treated one; therefore it was not included. In general, the p32 was concentrated in the petiole of the treated leaf, the midrib of the treated leaf, and in the first internode. The concentration of p32 was extended to part of the hypocotyl in a-naphthaleneacetic acid treated plants. The PLANT PHYSIOLOGY pattern of 2,4-D (12) . This observation may suggest that the distribution of P32 is associated with the distribution of the growth regulators. In 1948, Brunstetter et al (13) demonstrated that when bean plants were treated with 3-indoleacetic acid, the P content in the treated stem increased about 5 times over that of the control after 148 hours. Our result showed that the accumulation of P32 in IAA treated stems was the same as compared to the control stems. However, the total P content in the treated stems was increased about 60 % over that of the controls and presumably this increase was due to the transport of P from the leaf. Whether or not the physiological effects of 2,4-D and of other growth regulators on bean plants, in regard to the distribution of radioactive P, are the same has yet to be studied. However, the growth regulator treatment will certainly modify the distribution and accumulation pattern of phosphorus in bean plants. THE EFFECT OF 2,4-D AND OTHER GROWTH REG-ULATORS ON THE INCORPORATION OF P32 INTO SOME PHOSPHORUS INTERMEDIATES: It is obvious that both the total water soluble P32 activity and the specific activity decreased in the leaves of all bean plants treated with growth regulators. The effect was more pronounced in 2,4-D treated plants. The total P32 activity was found to be greatly increased in 2,4-D treated stems over that of the control, slightly decreased in the IBA treated stem, and without significant changes in IAA-and NAA-treated stems. The percentage of inorganic P was found to be higher in the leaf and lower in the stem of 2,4-D treated plants as compared to the control. Also, the incorporation of P32 into glucose-i-phosphate and hexosediphosphate was less in the leaf and greater in the stem of 2,4-D treated plants. A great increase in hexosediphosphate was observed only in the 2,4-D treated stem while no significant, or slight, change was found wvith the other plant growth regulator treatments. The results demonstrated clearly that all of the growth regulators affected the incorporation of P32 into one or more P intermediates. 2,4-D has the greatest effect over the other growth regulators on the incorporation of P32 into P intermediates.
SUMMARY
The effects of 2,4-D and of other growth regulators on the P metabolism in bean plants was investigated. It was found that 2,4-D treatments greatly reduced the upward movement of radioactive P to the leaves; the degree of reduction was proportioned to the amount of 2,4-D supplied.
Treatment with 2,4-D, IAA, IBA, or NAA modified the distribution and accumulation pattern of radioactive P in bean plants.
The incorporation of p32 into some P intermediate compounds in the water soluble fraction was affected by plant growth regulator treatment. The greatest effect was observed in 2,4-D treated plants.
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